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Claims 



1 . A method for constructing a gel-forming battery separator comprising: 
providing a porous support; 

embedding particles into pores of the porous support, thereby forming a 
composite, the particles having surfaces comprising a silanol group; and 

contacting the composite with an effective amount of liquid electrolyte; 
contact with the liquid electrolyte being capable of forming a gelled matrix 
comprising electrolj^e within the porous support. 

2. The method according to claim 1, wherein the particles are fumed silica 
particles. 

3. The method according to claim 1, wherein the liquid electrol>te 
comprises sulfuric acid. 

4. The metiiod according to claim 1, wherein, embedding involves placing 
particles adjacent the porous support and applying a mechanical force to the 
porous support. 

5. The method according to claim 4, wherein the mechanical force is applied 
by calendering. 

6. The method according to claim 1, wherein embedding involves 
electrostatically precipitating the particles upon the porous support. 

7- The method according to claim 1, wherein embedding involves applying 
the particles to a side of the porous support and applying a vacuum to an opposite 
side of the porous support. 



8. A gel-forming battery separator constructed according to claim 1 . 
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9. A gel-forming battery separator constructed according to claim 2. 

10. A gel-forming battery separator constructed according to claim 4. 
5 11 . A gel-forming battery separator constructed according to claim 6. 

12. A battery comprising: 
a container; 

a plurality of alternating positive and negative electrodes disposed within the 
10 container; and 

gel-foiming separators disposed between the plurality of positive and 
negative electrodes, each gel-forming separator comprising: 
a porous support; and 

particles embedded within the porous support; the particles having 
15 surfaces comprising a silanol group, the particles being capable of forming a 

gelled matrix comprising electrolyte within the porous support. 

13. The battery according to claim 12, wherein the particles are fumed silica 
particles, 

20 

14. The battery according to claim 12, wherein the liquid electrolyte 
comprises sulfuric acid. 



15. The battery according to claim 12, wherein the particles are embedded by 
placing particles adjacent the porous support and applying a mechanical force to 
the porous support. 



16. The battery according to claim 15, wherein the force is applied by 
calendering. 



15 



wo 02/07237 



Ji-oi "O B> "3! e iL v#oT^'ig&4B W s: 



17. The battery according to claim 12, wherein the particles are embedded by 
electrostatic precipitation, 

1 8. The battery according to claim 12, wherein the particles are embedded by 
applying them to a side of the porous support and applying a vacuum to an 
opposite side of the porous siq)port. 

19. A method of forming a battery comprising: 
providing a container and at least one pair of electrodes; 

placing gel-forming battery separators between each of the at least one pair of 
electrodes, each separator comprising: 
a porous support; and 

embedded particles within pores of the porous support, the particles 
having surfaces comprising a silanol group; 

adding liquid electrolyte to the container, the liquid electiolyte having a 
specific gravity below a predetCTmined value required to form a geUed matrix 
when in contact with the separators; and 

charging the electrodes to form the battery, the charging causing an 
increase in the specific gravity to the value required to form the gelled matrix. 

20. A gel-forming battery separator comprising: 
a porous support; and 

particles embedded within the porous support; the particles 
havingsiufaces comprising a silanol group. 

21 . The gel-forming battery separator according to claim 20 wherein the 
porous support comprises a woven fabric. 

22. The gel-forming battery separator according to claim 20, wherein the 
porous support comprises a nonwoven fabric. 
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23. The gel-forming battery separator according to claim 22, wherein the 
nonwoven fabric comprises polypropylene. 

24. The gel-forming battery separator according to claim 22, wherein the 
nonwoven fabric comprises polyester. 

25 . The gel-forming battery separator according to claim 20, wherein the 
porous support comprises a glass Gber support. 

26. The gel-forming battery separator according to claim 25, wherein the 
glass fiber support is formed from borosilicate glass. 

27. The gel-forming battery separator according to claim 22, wherein the 
porous support has pores measuring in the range of about 10 microns to 100 
microns. 

28. The gel-forming battery separator according to claim 20, wherein the 
particles are selected from the group consisting of silica, fruned silica, mica, 
silicate, polysilicate, and alumina silica, 

29. The gel-forming battery separator according to claim 28, wherein the 
particles are fruned silica having a size in the range of about 5 run to 25 rmi. 

30. The gel-forming battery separator according to claim 20, wherein the 
particles have a surface area in the range of about 1 75 mVg to 225 mVg. 

3 1 . The gel-forming battery separator according to claim 20, wherein the 
particles have a density of about 30 g/l. 

32. The method according to claim 2, wherein the liquid electrolyte 
comprises sulfruic acid. 
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33. A method according to claim 19, the particles being fumed silica, the 
liquid electrolyte being sulfuric acid, wherein, the value required to form the 
gelled matrix is about 1.28. 

5 34. A method according to claim 32, wherein the effective amount of suliuric 

acid is determined such that the fumed silica particles, by weight, constitute less 
tiian about thirty percent of the weight of the sulfuric acid. 

35. A method according to claim 34, wherein the effective amount of sulfuric 
10 acid is determined such that the fumed silica particles, by weight, constitute in 

the range of about six percent to ten percent of the weight of the sulfuric acid. 
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